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fite 55 10.5% of 2020 capacity 46% of 2020 capacity
f2t& conversion  25% of uranium conversion in 2020 38% of uranium conversion in 2020
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Generation 1+ I+
CDF < 1E-5 < 1E-5 2.1E-7
LRF < 1E-6 < 1E-6 3.9E-8
Containment Single Double Single
Emergency Safeguards Active 'ﬁgﬂ:ﬁ/e& Passive
Core Catcher No Yes No
Flexible Operation No Yes Yes

CDF: Core Damage Frequency, LRF: Large Release Frequency

1+
1.7E-8
1.4E-9
Single
Passive

Yes

Yes
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Passive
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Cost Overrun Time Overrun

Hinkley Point C (¥=) £18bn — £46bn 2025 — 2029
Okiluoto 3 (TIZHE) €3bn — €11 2009 — 2022
Vogtle 3 (O|=) $14bn — $21bn 2016 — 2023
Barakah (UAE) ? 2020 — 2024
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Electricity 2024, IEA, 2024
World Energy Investment 2023, IEA, 2023
The World Nuclear Industry Status Report 2023, WNISP, 2023
World Nuclear Performance Report, World Nuclear Association, 2023
7 H[E Of8f, HEHE, 2023
AW =8 MU=z olsistH 2 SiCh olAIM, 4, 2020
APR1000 — Advanced Power Reactor 1000, IAEA, 2019
From Gen | to Gen llI, Slovak University of Technology, Gabriel Farkas, 2010
Nuclear Energy Outlook, OECD, 2008
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< Questions from NSSC to NRA(21.4.19.) >

On April 13, 2021, the Japanese government decided to discharge the contaminated
water (referred to as “ALPS treated water” by your country and hereinafter referred to
as “contaminated water”) into the ocean after purifying through ALPS and diluting
with sea water. Regarding the decision, on April 14, 2021, the Nuclear Safety and
Security Commission of the Republic of Korea (hereinafter referred to as “NSSC)
conveyed strong concern to the Nuclear Regulatory Authority of Japan (hereinafter
referred to as “NRA) about the decision to discharge the contaminated water into the
ocean and urged the NRA to objectively and independently review whether the plan to
dispose of the contaminated water submitted by Tokyo Electric Power Company
(hereinafter referred to as “TEPCO”) meets international standard, to thoroughly
monitor the disposition process as a regulator, and to timely and transparently share

the result.

The international community, including the Korean government, has consistently
emphasized transparency in the process of disposing of the contaminated water, and
the Japanese government has also expressed its willingness to share information in a

transparent manner and cooperate with the international community.

Taking the above into consideration, the NSSC requests the NRA to provide
answers to and information about the review and monitoring process of the NRA for
the disposition plan of the TEPCO as below, and hopes to receive a reply by April 30,
2021. (If it is difficult to meet the date, we would like to ask the NRA to kindly inform

us when it can be delivered.)

For your information, some of the questions, for which the answers that the NRA
already delivered to the NSSC in May 2020, were included in the questionnaire as the

opinions of the NRA may have changed due to changes in circumstances.

<Regarding Disposal Plan>

1. Upon TEPCO's submittal of the disposal plan, does NRA focus its evaluation
confined to the safety of disposal into the ocean? Or will NRA review whether the
option — disposal into the ocean — would be better than other options such as long-

term storage, geosphere injection.

2. Has a disposal plan been submitted by TEPCO? If not yet submitted, when does the
NRA expect to receive the plan?

2-1. When the plan has been submitted or is to be submitted, the NSSC
requests the NRA to share it with us. If the plan may be shared, when does the NRA
expect to provide it? (For example, as soon as it is submitted by TEPCO; after
deciding on the timing during the process of the NRA's review of the disposition plan;

or after concluding the review)

2-2. If it 1s difficult to share the plan, what would specific reasons be? (The
NSSC has recognized the fact that the Japanese government has been expressing its
willingness to share information in a transparent way and that the NRA said that it

would proceed with the review of the disposition plan publicly.)

2-3. The NRA stated that it would proceed with the review of the disposal plan
publicly. Please, share with us how the NRA will make the information publicly
available through on- and off-line channels, how the public participates in the process,
and in particular, whether it is possible for outsiders to participate and make inquiries.
If they can participate in the process, we would like to know if it is possible for

foreigner, as well as Japanese citizens, to participate.

2-4. The NSSC holds a view that the plan must include and disclose the timing
and period of discharge, concentrations of each radionuclide, and annual amount to be

discharged. The NSSC requests the NRA to share such information in a timely manner.
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And if such information is not included in the plan, the NSSC requests the NRA to
provide it by receiving it from TEPCO separately.

3. (Regarding the NSSC’s question asked in April 2020) What should be included in
the disposal plan of TEPCO according to the relevant laws of Japan, and what should

be included in the plan, as a regulator’s point of view, for safety review?

3-1. (d¢ HA0 et B3I A2)

4. (Regarding the NSSC’s question asked in April 2020) The NSSC requests the NRA
to share the specific review procedure (steps) from TEPCO's submission of the

disposition plan to the final approval.

4-1. What is the estimated time for each procedure (step) required for the

review?

5.(d¢ T2 o2t vj5uh A2)

6. The Chairman of NRA mentioned about a tight schedule for the review as the
contaminated water storage is expected to reach the limit in the second half of 2022.
There is a concern that if the review is conducted following the time of completion set
up, the safety review may not be closely conducted. In this regard, did you make a
decision to set the date of completion as the time before the storage tanks reach its

limit?

6-1. If not, what is the plan for the situation where the tanks reach the limit
before the completion of the review? Will you request TEPCO with regards to the plan

during the reviewing process?

7. When conducting the radiation impact assessment to the citizens following the
discharge of contaminated water, what is the radiation dose standards and limit

applied to the citizens? And what routes of exposure are applied to the dose dosimetry?

7-1. It seems that it may be difficult to decide the amount of radioactivity of
nuclides before finishing retreatment. In this regard, how do you decide what source
terms to be included for the radiation impact assessment? How do you verify that all

the radionuclides are included in the source term?
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<Implementation of plan and monitoring >

8. What will be the evaluation guidelines and procedures for ALPS facilities? As for
currently operating ALPS treatment facilities, have that passed the performance tests

and licensing process? If not, will you implement a separate evaluation in the future?

9. When will the installation of discharge facility and equipment begin? Is the

installation scheduled after the review or in parallel with the review?

9-1. What kind of facilities and equipment would be installed for the discharge?

And what are their functions?

9-2. How long do you expect the installment to take?

10. Will the discharge into the ocean begin after completion of contaminated water

treatment? Or will the discharge be conducted in line with the treatment work?

11. Once the contaminated water is released, will the storage tanks be removed?

11-1. Since contaminated water is generated continuously, in case where
discharge standards are not met due to technical-human factors during the operation of
ALPS equipment, there seems to a need for a plan, such as temporary storage of

contaminated water. What is NRA’s opinion on this?

12. For real time monitoring of discharge of contaminated water into the sea, how
many monitoring devices will be installed, what will be the method for measurement

and whether warning and automatic discharge shutdown functions be applied?

TS

13. It seems that radioactivity of contaminated water will be measured for each
radionuclides prior to and after ALPS re-treatment and dilution. Will this include all

64 radionuclides contained in the contaminated water, or is it specific to few of them?

13-1. What would be the method for performing above mentioned
radioactivity analysis? Will it be done through sample extraction (for example, for
constant amount of storage or period)? If sampling method is to be adopted, please

inform us with the specific method.

13-2. There seems to be a possibility that the radioactivity of radionuclides for
currently stored contaminated water differ for each storage tanks, and even within the
same storage tank, radioactivity might be different due to sediments. When analyzing

through sampling method, how will this value verify the representativeness of samples?

14. With respect to the release into the ocean, what are the TEPCO and the NRA’s
Minimum Detectable Activity (MDA) for radionuclides to be analyzed?

o =

15. It is to our understanding that on April 14, 2021, in preparation for release into the
ocean, the NRA established a new policy to enhance radiation inspection through

raising accuracy of seawater analysis or expanding the scope of investigation

15-1. What method will be adopted to reinforce monitoring? (for example,
shortening investigation period, expanding monitoring spots or raising accuracy

(Lower Limit of Detection, LLD))?

15-2. Is there a detailed plan in place with regards to this? It not, when will it
be established?

15-3. In the case of monitoring reinforcement, it is to our understanding that in
order to learn the before-and-after effects of discharge into the ocean, the NRA

considers it appropriate to implement reinforced monitoring, for example, 1 year prior
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to release. Is reinforced monitoring being implemented prior to discharge into the sea?

15-4. Who is responsible for reinforced monitoring, TEPCO or the regulatory
body(NRA)? There seems to be a need for monitoring to be conducted at the

regulatory level in order to enhance reliability of monitoring results.

16. During the process of dispose of contaminated water into the ocean, what is the
specific regulatory system that enables on-going verification of TEPCO’s compliance

with the legitimate standards?

17. Is there a plan for third-party verification other than the regulatory body with

regards to monitoring of release into the ocean?

18. To our understanding, the NRA takes a position that a foreign regulatory body may
conduct a review over the discharge for the monitoring. s there any country you are

considering for the monitoring? Is it possible for the Korea(NSSC) to join the review?

We request legal backgrounds including the title and provision of the Ordinance and
regulations in relation to the above questions and response. (If the regulations are

available online, please provide the URL).

< Questions from NSSC to NRA(21.10.6.) >

The NRA sent a letter containing answers on August 31 to reply to the letter of questions

that the NSSC had sent on April 19. The NSSC reviewed the answers and judged that we

need additional questions as below. We respectfully request you to provide us with

sincere answers in a timely manner.

<Regarding Disposal Plan>

Questions(4.19.)

Follow—up Questions(10.6.)

Upon TEPCO's submittal of the disposal
plan, does NRA focus its evaluation
confined to the safety of disposal into the
1 ocean? Or will NRA review whether the
option — disposal into the ocean — would be
better than other options such as long-

term storage, geosphere injection.

It is viewed that the reason for the
Japanese public and the international
community expressing opposition and
concern about the plans to discharge of
contaminated water into the ocean is
because the question of justification has

e ——
not been resolved. If TEPCO submits the

M e TR RN R vy
application for disposal, will NRA review

the justification of the proposed measure?
If not, does it mean that the NRA views the
discharge into the ocean as the justified
means than other measures? If so, please

explain the details.

Has a disposal plan been submitted by
2 TEPCO? If not yet submitted, when does

the NRA expect to receive the plan?
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Please inform as TEPCO confirms when
they would submit the application or when

NRA receives it.
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The NRA stated that it would proceed with

the review of the disposal plan publicly.
When the plan has been submitted or is to

be submitted, the NSSC requests the NRA

Please, share with us how the NRA will
make the information publicly available
to share it with us. If the plan may be through on— and off-line channels, how the
shared, when does the NRA expect to
2-1 | provide it? (For example, as soon as it is | (2& EZ0l W2t IS0 HMal) 23

submitted by TEPCO; after deciding on the

public participates in the process, and In
particular, whether i1t 1s possible for

outsiders to participate and make inquiries.

. . . ]
timing during the process of the NRA's If they can participate in the process, we

review of the disposition plan; or after would like to know if it is possible for

concluding the review) foreigner, as well as Japanese citizens, to

©
o
g

. 20 et B2 ™Hal)
participate.

The NSSC holds a view that the plan must

include and disclose the timing and period

If it 1s difficult to share the plan, what of discharge, concentrations of each

would specific reasons be? (The NSSC has radionuclide, and annual amount to be

recognized the fact that the Japanese oy discharged. The NSSC requests the NRA
59 government has been expressing its ~ to share such information in a timely
willingness to share information in a manner. And if such information is not
transparent way and that the NRA said that included in the plan, the NSSC requests
it would proceed with the review of the the NRA to provide it by receiving it from

disposition plan publicly.) TEPCO separately.

(Regarding the NSSC’s question asked in
April 2020) What should be included in the

disposal plan of TEPCO according to the - B
3 (M =20l W2k B3 Mal)
relevant laws of Japan, and what should be
included in the plan, as a regulator’'s point

of view, for safety review?
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The Chairman of NRA mentioned about a
tight schedule for the review as the
contaminated water storage 1s expected to
reach the limit in the second half of 2022.
There is a concern that if the review is
conducted following the time of completion
set up, the safety review may not be
closely conducted. In this regard, did you
make a decision to set the date of

completion as the time before the storage

tanks reach its limit?

3-1 | (He ®2ol met HIZoH XMal) -
(Regarding the NSSC’s question asked in o ) i
) Please provide information on NRA's plans
April 2020) The NSSC requests the NRA to )
o . to collect feedback about the review result
4 | share the specific review procedure L . .
o of the application, such as public hearing,
(steps) from TEPCO's submission of the ) )
] o ) etc, if there is any.
disposition plan to the final approval.
41 What is the estimated time for each | Please answer when TEPCO submits the
procedure (step) required for the review? application.
Please explain the requirements for
quantity of radioactive effluents set out
under the Japanese laws and regulations. If
a certain requirement is provided in the
laws and/or the regulations, does NRA
evaluates that 22Tquis in conf
with the regulations? If not, how is NRA
o | (He mFo M2t 52 ™d2l) planning to judge whether 22TBq is

appropriate or not?

If a reliable Japanese nuclear safety
regulatory authority does not perform
review on the appropriateness of 22TBaq, it
would be difficult to gain confidence of the
international community. What is NRA's

position on this matter?
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If not, what is the plan for the situation
where the tanks reach the limit before the
completion of the review? Will you request
TEPCO with regards to the plan during the

reviewing process?
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When conducting the radiation impact
assessment to the citizens following the
discharge of contaminated water, what is
the radiation dose standards and limit
applied to the citizens? And what routes of
exposure are applied to the dose

dosimetry?

<Implementation of plan and monitoring>

Questions(4.19.)

Follow—up Questions(10.6.)

Ol et IS XMel)

It seems that it may be difficult to decide
the amount of radioactivity of nuclides
before finishing retreatment. In this
regard, how do you decide what sourc.e
terms to be included for the radiation
impact assessment? How do you verify
that all the radionuclides are included in

the source term?

What will be the evaluation guidelines and
procedures for ALPS facilities? As for

currently operating ALPS treatment

Please describe the standards and
procedures related to the inspection on
the removal performance of ALPS
facilities.

Please describe the NRA's plan for the

regulatory inspection of existing and

high—performance}[éf’S in the future as
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8 | facilities, have that passed the .
) ] well as why these facilities have not yet
_perfarmanee-tests and licensing process? ) )
. ) undergone regulatory inspections.
If not, will you implement a separate
o Please answer whether operators are
evaluation in the future? ) o
permitted to use radiation—related
facilities(e.g. ALPS) that have not
undergone regulatory inspections in
Japan.
When will the installation of discharge
9 facility and equipment begin? Is the
installation scheduled after the review or
in parallel with the review?
What kind of facilities and equipment )
. ] Please answer when TEPCO submits the
9-1 | would be installed for the discharge? And o
) ] application.
what are their functions?
9-o How long do you expect the installment to
take?
Will the discharge into the ocean begin
after completion of contaminated water )
] _ Please answer when TEPCO submits the
10 | treatment? Or will the discharge be o
) ) ) application.
conducted in line with the treatment
work?
1 Once the contaminated water is released,
will the storage tanks be removed?
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11-1

Since contaminated water is generated
continuously, in case where discharge
standards are not met due to
technical-human factors during the
operation of ALPS equipment, there
seems to a need for a plan, such as
temporary storage of contaminated water.

What is NRA’s opinion on this?

(B TZol mat HI3H x™el)

12

For real time monitoring of discharge of
contaminated water into the sea, how
many monitoring devices will be installed,
what will be the method for measurement
and whether warning and automatic

discharge shutdown functions be applied?

13

It seems that radioactivity of
contaminated water will be measured for
each radionuclides prior to and after
ALPS re—treatment and dilution. Will this
include all 64 radionuclides contained in
the contaminated water, or is it specific to

few of them?

13-1

What would be the method for performing
above mentioned radioactivity analysis?
Will it be done through sample extraction
(for example, for constant amount of
storage or period)? If sampling method is
to be adopted, please inform us with the

specific method.

132

There seems to be a possibility that the
radioactivity of radionuclides for currently
stored contaminated water differ for each
storage tanks, and even within the same
storage tank, radioactivity might be
different due to sediments. When
analyzing through sampling method, how
will this value verify the

representativeness of samples?

Please share with us when TEPCO

submits the application.

14

With respect to the release into the
ocean, what are the TEPCO and the
NRA's Minimum Detectable Activity
(MDA) for radionuclides to be analyzed?

We recognized that MDA of target
radionuclide was discussed at the marine
radioactivity monitoring experts meeting
hosted by the Ministry of Environment on
August 6. Please answer whether the
NRA will also review the application
based on the criteria discussed at that

meeting.

15

It is to our understanding that on April 14,
2021, in preparation for release into the
ocean, the NRA established a new policy
to enhance radiation inspection through
ralsing accuracy of seawater analysis or

expanding the scope of investigation

15-1

What method will be adopted to reinforce
monitoring? (for example, shortening
investigation period, expanding
monitoring spots or raising accuracy

(Lower Limit of Detection, LLD))?

152

Is there a detailed plan in place with
regards to this? It not, when will it be

established?
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In the case of monitoring reinforcement, it
1s to our understanding that in order to
learn the before—and—after effects of
discharge into the ocean, the NRA
considers 1t appropriate to implement
reinforced monitoring, for example, 1
year prior to release. Is reinforced
monitoring being implemented prior to

discharge into the sea?

According to the monitoring plan
announced by the TEPCO on August 25,
the target radionuclide (C-14, Co-60,
Sb—125), tissue free water tritium and
organically bound tritium reviewed by the
marine radioactivity monitoring experts’
meeting of the MOE is not described.
Does the NRA have a plan to request the
TEPCO to monitor them? Is the NRA
planning to monitor the radionuclides?
Does the NRA have marine radioactivity
monitoring guidelines to which the
related nuclear facilities operators are
required to adhere? If so, please provide
us.

Please let us know as soon as possible
when a plan for strengthening monitoring

1s settled.
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Who is responsible for reinforced
monitoring, TEPCO or the regulatory
hody(NRA)? There seems to be a need
for monitoring to be conducted at the
regulatory level in order to enhance

reliability of monitoring results.

16

During the process of dispose of
contaminated water into the ocean, what
1s the specific regulatory system that
enables on-going verification of TEPCO’s

compliance with the legitimate standards?

If NRA has the imspection guidelines for
the resident inspectors, please provide

us.

17

Is there a plan for third-party verification
other than the regulatory body with
regards to monitoring of release into the

ocean?

18

To our understanding, the NRA takes a
position that a foreign regulatory body
may conduct a review over the discharge
for the monitoring. Is there any country
you are considering for the monitoring? Is
it possible for the Korea(NSSC) to join the

review?

The media reported that the government
of Japan recently allowed the expert
team of the Taiwan Atomic Energy
Council to visit Japan to look into the
release plan of contaminated water into
the ocean. Please confirm whether the
media report is true.

Considering concerns of neighbouring
countries as well as international
community, Korea, which 1is located

eologically closest to Japan, should be
geologically pan, should

fl_ll/oyﬁd_l.oﬁp-anu;:ipats: in_the process.

Please provide us with NRA’s reply about

this regard.

We request legal backgrounds including
the title and provision of the Ordinance
and regulations in relation to the above
questions and response. (If the
regulations are available online, please

provide the URL).

Does the NRA have more detailed
guidelines to review the application? If

so, please share with us.
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< Questions from NSSC to NRA(22.2.7.) >

TEPCO submitted the application for approval of amendment to the “Implementation Plan
on Specified Nuclear Facility for TEPCO’s Fukushima Daiichi Nuclear Power Station”
(hereinafter referred to as "Implementation Plan") to the Nuclear Regulation Authority (NRA)
on December 21, 2021.

Recalling that NRA expressed at its letter sent in May 25, 2021 and January 25, 2022 that it
would provide accurate information in a prompt and transparent manner, the NSSC requests
the NRA to provide answers about the review of the NRA for the implementation plan of the
TEPCO as below, and hopes to receive a reply as soon as possible. Also, the NSSC hopes to

receive a reply about questions requested on October 6, 2021 in a timely manner.

1. In accordance with the IJAEA GSR Part 3 Requirement 10, a government or regulatory

body shall ensure that only justified practicei are authorized. The disposal of large-scale

contaminated water caused by a severe nuclear accident, such as the Fukushaima accident,
shall be established as a positive precedent as it is the first case in the history. And so, it is
advisable that not only the government but also a reliable regulator  reviews the
justification of such a measure. What is the NRA's position on this opinion? If there is no
review, does NRA judge that the release to the ocean is a sufficiently justified pragtice? If so,

=
what is the basis of the judgement?

2. According to the JAEA GSR Part 3 Requirement 29 3.123, “the regulatory body shall

establish or approve operational limits and conditions relating to public exposure,
including authorized limits for discharges.” It was announced that the total amount of
tritium emission by the Japanese government should be less than EETBQ per yedr, and this
is also reflected in the amendment of implementation plan submitted by Tokyo Electric

Power Corporation (TEPCO). Is the NRA going to approve that figure as a discharge limit?
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In addition, the Japanese government told that the annual total amount of emitted tritium is
regularly reviewed. Based on the result of the review, if TEPCO wants to increase the
limits of the annual total amount of released tritium exceed 22TBq, does TEPCO needs to

get approval from th NRA again to amend the implementation plan?

3. The tritium release through groundwater bypass water and sub-drain water has already
been included in the implementation plan and it is considered as a ‘planned discharge’
because it has been included in the site dose limit of 1 mSv. If so, it seems that tritium
emitted in this ways should also be included in the annual total amount of 22TBq for
tritium  discharge as well as considered as a source term in the radiological impact
assessment. What is the NRA's position on this matter? In addition, what is the NRA's

position on some opinions that the effects of past accidents should be reflected in the

radiological impact assessment in consideration of the specific characteristics of the

Fukushima nuclear power plant, such as hot sthEBnd fishes exceeding the standard limit,

as it is an accidental nuclear power plant?

4. According to the IAEA GSG-9 5.76, the requirements for source monitoring and
environmental monitoring should be specified in the authorization for discharges by the
regulatory body. The current implementation plan reads that methods for checking
radionuclides and concentration in the ALPS-treated contaminated water are to be included
in TEPCO internal manual, instead of describing the methods in the Implementation Plan.
Considering that the afore-mentioned methods are essential information to confirm safety,
shouldn't the implementation plan be supplemented accordingly? Also, there is no
environmental (marine) monitoring plan in the implementation plan. Shouldn’t the

implementation plan be supplemented to include the monitoring plan?

5. What are the regulatory standards, regulatory inspection plans and their contents to

confirm the adequacy of the results of source and environmental monitoring?
-

—— - —
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6. What are the regulatory requirements and guidelines for securing the homogeneity of the
samples to be analyzed? As in this case, if 10 tanks equivalent to a total of 10,000 tons are
connected and circulated, how many cycles are required to satisfy the regulatory

requirements and guidelines of the NRA?

7. Although radiological impact assessment is not a requirement under Japanese law, it was
included in the implementation plan according to the basic policy of the Japanese
government, and it was explained in the last TRM that the NRA examines the
appropriateness from this point of view. What are the criteria for reviewing the adequacy

of radiological impact assessment which is not a legal requirement?

A
\

8. TEPCO used the average concentration in the 10km@km /skctions in the radiological impact
assessment, but this could not be considered as the maximum exposure point. Does the NRA
judge that it was conservative enough for the evaluation point set at 10 km? What are the

results of the NRA's review of the points of maximum exposure?

9. According to the IAEA GSR Part 5 Requirement 16, operators shall carry out periodic
safety review (PSR), which shall be reviewed by the regulatory body. The facilities related
to the marine discharge of contaminated water are expected to be operated for more than
30 years, thus PSR seems to be required. Does the NRA plan to require TEPCO for PSR?
If so, what would be the regulatory requirements and guidelines for the PSR? (e.g. target

installations, method, cycle, process of reflecting feedbacks from regulatory body, etc.)

10. The implementation plan did not describe the expected operating lifetime of the dilution
and discharge facility and how the design lifespan of major structures, systems and
equipment is guaranteed during the operating period. In accordance with IAEA GSR Part 5
Requirement 17, is it not necessary to calculate the design life of the major Structures,

Systems and Components (SSCs)?
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11. According to the IAEA GSR Part 5 Requirement 11 4.22 and Requirement 19 5.20, it is
necessary to establish a periodic inspection/test/maintenance program in consideration of
the ageing mechanism and failure factors of the major SSCs of the dilution and discharge

facilities. What is the NRA's position on this?

12. According to the IAEA GSR Part 5 Requirement 3, what are the criteria for classifying of
major SSCs according to the safety significance stipulated in the regulatory requirements
and guidelines of the NRA? And what are the applicable codes & standards for design,
manufacture, installation, test, and inspection depended on the classification of SSCs? Will
the NRA review those parts? In addition, what is the NRA's position on applying the
standards to the items (polyethylene pipes, expansion joints, pressure-resistant hoses, etc.)

that are not stipulated in the current regulatory requirements and guidelines?

13. The implementation plan does not provide information(safety grade, specifications,
applying standards or criteria, design documents, system configurations (valve controllers),
plans for test & maintenance during operation, etc.) regarding major components* in the
dilution and discharge facility, so will the NRA review that part? What technical
requirements and related documents are to be used for the review? Could you please
provide us with any details about plans for pre-service inspection and periodic inspection?
* Radiation monitor, emergency shutoff valve controller, pumps & valves (circulation pump, ALPS

treated water transfer pump, seawater transfer pump, emergency shutoff valve and check valve,

etc.)

14. The implementation plan does not describe detailed items (e.g. safety classification;
standards for design, manufacture, construction, test, and inspection; structural acceptance criteria;
seismic resistance evaluation; testing and inspection plans during operation, etc.) confirming the
structural or seismic safety of structures* included in the dilution and discharging facility
and related facilities. If the NRA has conducted reviews to verify the structural and seismic

safety of these structures in compliance with the IAEA GSR Part 5 Requirement 3, please
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share the relevant results with us. Otherwise, if NRA has a plan to review it in the future,
please let us know what the highlights of the review will be. Also, what are the relevant
laws and the NRA’s regulatory requirements and guidelines?

* Tank foundation and outer embankment, transfer facility building, ALPS electrical product room,

upper-stream/down-stream discharge vertical shaft, discharge tunnel, discharge outlet

15. The implementation plan does not provide the basis for determining the design-basis
earthquake. What requirements and guidelines are applied to confirm the validity of
design-basis earthquakes in accordance with IAEA GSR Part 5 requirement 3, and what

are the results of the review?

16. According to the implementation plan, structures and components of the dilution and
discharge facilities and related facilities are classified as "Seismic C-class" and seismic
design standards of general industrial facilities are applied. What are the relevant the
NAR'’s regulatory requirements and guidelines of the NRA? Accordingly, what are the
required seismic class and seismic design and verification requirements (requirements for

evaluating seismic input values, applicable codes & standards, etc.)?

17. According to the IAEA GSR Part 5 Requirement 18, radioactive waste management
facilities must be constructed in accordance with safety-reviewed designs and approved by
regulators. In addition, commissioning test should be conducted to prove that the SSCs
perform as planned. What is the NRA's regulatory procedure for the construction and
commissioning (performance test) of dilution and discharge facilities (circulation pump,
measurement confirmation facility including agitator, emergency shut-off valve, transfer

facility including transfer pump, dilution facility, etc.)

18. Chairman Fuketa mentioned at the regular press conference on December 22, 2021, "We
will discuss with TEPCO to prepare storage capacity as backup storage in case the
schedule goes wrong". Is NRA planning to request TEPCO the plans for constructing

additional storage tanks?
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19. NRA mentioned that collecting public opinions on the draft implementation plan review
result will be carried out, and during the TRM meeting, it is also mentioned that the NRA
will review whether to gather foreign feedback. What are the procedures and methods for

collecting domestic and foreign opinions?

< Questions from NSSC to NRA(22.9.30.] >

On July 22, 2022, the Nuclear Regulatory Authority approved a change in the
implementation plan for specific nuclear facilities (hereinafter referred to as
"implementation plan") of the Fukushima Daiichi Nuclear Power Plant. In this regard,
Nuclear Safety and Security Commission of the Republic of Korea makes inquiries

about the certification of the NRA as follows, and we hope to hear from you soon.

—

\

1. TEPCO assumed that the ratérl/of OBT wi h a biological half-life of about 40 days
is 10% when evaluating expoMs from tritium intake. What is the basis of
this calculation? In addition, according to ICRP 134, tritium also exists in the form
of OBT with a biological half-life equivalent to about a year, but TEPCO did not

reflect this. What is the NRA's position on this matter?

2. TEPCO installed a radiation detecic}rfrfj_ detect gamma rays for emergency isolation

N

in the ALPS-treated contaminated water transfer facility building in order to

" e o i . 4

prevent water from beiﬁg diéchafged without sufficient purification and designed
to automatically block discharge when detecting high radiation in connection with
an emergency isolation valve, but specific alarm settings are not presented. How to
set a radiation monitor alarm value when liquid radioactive waste is discharged
from a normal nuclear power plant in Japan? Also, how is the alarm value of the

radiation detector installed in this transfer line determined?

3. TEPCO shall conduct radioactive concentration analysis and monitoring of
radioactive cesium in seawater before discharging contaminated water in
accordance with the implementation plan. How does the NRA conform and

validate the reliability of the results of TEPCO's monitoring?

4. TEPCO announced that a third-party organization will independently conduct

analysis during the analysis process of the radioactive concentration before
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discharging contaminated water. Will the third party organization analyze all the
64 nuclides? If a specific plan has not been established yet, then we request NRA

to provide all the information of the plan when it is set.

5. According to Japan's comprehensive monitoring plan, various organizations such as
the Ministry of Environment, NRA, TEPCO, Fukushima Prefecture, and the
Fisheries Agency are participating in monitoring. If there is a difference in the

results of radioactivity analysis by institution, is there a response plan?

6. What is the basis or criteria for selecting the points and frequency of the current
ocean monitoring? Also, what are the method and basis for determining the

number of samplings and the fish species to be investigated for each point?

7. "No environmental impact imposed by the discharged water” should be confirmed
through comprehensive sample analysis before and after the discharging. Although
it is important to analyze fish, radioactive investigation of fish is conducted only at
very few points compared to those of seawater. We consider that it is desirable to
increase the number of fish survey points and samples per point. What is the

NRA's position on this?

8. TEPCO monitors cesium and tritium in the seawater, but C-14 is also a nuclide
that has not been removed by ALPS, and the internal exposure dose from seafood
intake is higher than tritium and cesium. Thus it is necessary to monitor C-14.
What is the standpoint of the NRA on this?

9. What are the specific facilities subject to pre-service inspection, inspection
schedule, and inspection methods? The results of the inspection are expected to be
disclosed, but will the process of the inspection be disclosed as well? If disclosed,
what would be the disclosure method and procedure for the process of the

inspection?

10. TEPCO proposed a plan setting a normal range of fluctuations during marine

monitoring. And it would stop the marine release if outliers that greatly exceed
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the range are identified. Does the NRA plan to review the normal range of
fluctuations and validity of abnormal range? Does the NRA get a report if the
actual monitoring exceeds the usual range of variation? How does the NRA

respond to that?

1. (Y #20] o2t v]378 &)

12. (9 HZE o=t vj7H A2])
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< Questions from NSSC to NRA(23.2.24.) >

On Fcbruary 22, 2023, the Nuclear Regulatory Authority approved the review results
document for the partial revision of the "Application Documents for Approval to Amend the
Implementation Plan for Fukushima Daiichi Nuclear Power Station Specified Nuclear
Facility", which was submitted by TEPCO. In this regard, Nuclear Safety and Security
Commission of the Republic of Korea would like to make several inquiries about the
approval as follows and we expect to hear from you soon. Moreover, we hope to get

answers to the inquiries that we sent on September 30, 2022, as soon as possible.

1. According to TEPCO's implementation plan(’21.8), the performance goal of the
Advanced Liquid Processing System(ALPS) is to purify the concentration of 62
radionuclides to be removed within the notification standard. How often does the
NRA inspect ALPS performance checks during operation? We ask for data to be
provided if there are regular inspection results. In addition, we request that
TEPCO provide data on the frequency of sampling and analysis of all 62 nuclear

species subject to ALPS removal and the analysis results.

2. According to data released by TEPCO, there are 1,066 storage tanks in total. Does
the NRA know the concentration level of each tank? If there is concentration

analysis data for each tank, please provide it.

2.1. How is the regular inspection of the tank going? Is the concentration measured
separately during the regular inspection? If measuring the concentration

separately, we request the data of the measurement result.

3. According to the (existing/additionally installed) ALPS pre-service inspection
report conducted by NRA, the exact decontamination factor of ALPS for each
nuclear species cannot be confirmed because most of the radioactive concentration

before ALPS treatment is below the minimum detectable activity(MDA) and the
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minimum detectable activity(MDA) which is set is too high. Why is the minimum
detectable activity(MDA) of the radioactive concentration before treatment set too
high compared to after treatment? What is the NRA's position on this and the basis
for the NRA's judgment that ALPS is removing 62 radionuclides?

3.1. Pre-service inspection of high-performance ALPS is underway. We request the
status of the pre-service inspection of the high-performance ALPS and the

results of the inspection report if it is finished.

4. In the NRA review process according to the recent application for approval to
amend the implementation plan ('23.2.), it was confirmed that Fe-55, Se-79, U-234,
U-238, and Np-237 nuclides were newly added to the measurement and assessment
target. Are the newly added nuclides removable by ALPS? What is the NRA's
position on the need to change the ALPS-removed nuclides in the implementation

plan and re-perform the ALPS pre-service test with these newly-added nuclides?

5. In the procedure for selecting nuclides subject to measurement and assessment,
nuclides whose concentration is less than 1/100 of the notification standard were
excluded, what is the scientific basis for 1/100 set as the exclusion standard? What
is the NRA's position on TEPCO's plan that it does not need to be analyzed if the

concentration of nuclides is less than 1/100 of the notification standard?

6. If the concentration of nuclides is less than 1/100 of the notification standard, it is
guaranteed that the discharge standard of nuclides is also fulfilled. However, if
analysis is not conducted due to its small concentration level, it would be
impossible to find out the exact discharge amount of each nuclides and radiological
impact assessment would be not carried out since the discharge amount is not clear.

Does NRA have any specific stance on this issue?

7. TEPCO evaluated some radionuclides that did not have actual analysis values in the

process of evaluating the transition to contaminated water when selecting
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radionuclides subject to measurement and assessment as similar to the behavior of
representative radionuclides through grouping. What is the basis for the NRA's
judgment on the suitability of the grouping conducted by TEPCO?

8. According to "Table 1.1.4-5 Analysis Data Count" among the data released by
TEPCO (Supplementary Explanation of NRA 4th Technical Meeting (December
27)), how can we determine the suitability of selecting radionuclides based on the

analysis results of nuclear species with very few data?

9. Does the NRA judge the representativeness of the three tank groups that were used
for the source port of TEPCO’s radiological impact assessment? If so, what is the
technical basis? In addition, does the NRA judge that the concentration level is
uniformized even the three tank groups do not have any stirring or circulation

devices? If so, what is the technical basis?

10. According to the recent application for approval to amend the implementation plan
('23.2.), the outlier value of H-3 is set in the Tokyo Electric Power Sea Monitoring.

What are the NRA's criteria or positions for reviewing the validity of outliers?

10.1 If there are cases in which the sea area monitoring of TEPCO exceeds the
abnormal value, what measures would the Japanese government (NRA,

Ministry of Environment, etc.) require from TEPCO?

10.2 Does the Japanese government set out abnormal values in sea area monitoring
according to government policies? If the outliers set by the Japanese
government are exceeded, what follow-up measures are required by the
Japanese government to TEPCO, and what follow-up measures are

implemented by the Japanese government?

10.3 Does the NRA set outliers for other radionuclides (excluding H-3) in sea area

monitoring?
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